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HYDRAULIC BINDER FOR MORTAR OR CONCRETE 
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The present invention relates to the production of a hydraulic binder for construction 
above and below the ground, a binder which, because of its initial high resistance to traction, is 
particularly suitable for putting up monolithic constructions from mortar or concrete that may be 
subjected to vibrations, such as that of road surfacing. 

It is known that hydraulic mortars can be produced and improved by adding lime or 
cements, or by grinding with them latent additions from the hydraulic point of view such as trass, 
siliceous materials, glass powder, santorin earth, blast-furnace slag, fired clay etc. The 
production and improvement of hydraulic binders by the additions given above do not satisfy all 
the conditions. 

In addition, it is known that the materials for latent addition from the hydraulic point of 
view always have a very high content of silicic acid (hydraulic factor) which makes them 
capable of transforming the rich lime into hydraulic lime or of also making hydraulic the lime 
hydrate which becomes free during the setting of cement and which decreases the resistance. The 
present invention is characterized in that it consists of the residual product from the production 
of alumina and aluminum, considered to be unusable such as red or white natrolite, being used to 



produce a hydraulic binder of a specific type. Production of mortars and cements for 
constructions above and below the ground may be proposed for the use of this product. Although 
natrolite has a relatively low content of silicic acid (hydraulic factor) in contrast to the red slurry 
which is a residual product of the same industry, it has been noted that because of the high 
content of other materials (aluminum oxide and iron oxide), there is an extremely rapid reaction 
between the two components of lime and aqueous natrolite produced artificially, a reaction that 
is based on the fact that the lime contained in the aqueous alkaline alumina silicate produced 
artificially (natrolite) leads to an intimate combination in the same way as lime in the trass-based 
substance, with high content of silicic acid. In addition, the content of sodium hydroxide seems 
to favorably influence the binding and setting operation because the burnt clay containing iron, 
which also has a high content of aluminum and iron oxides (hydraulic factors), does not have a 
latent property from the hydraulic point of view. As a result of the intimate mixing with the 
natrolite-based product in conformance with the invention, rich lime may be given excellent 
hydraulic properties and hydraulic lime may be given an initial high resistance and a resistance 
to traction that is particularly very high, which was not possible up to now. 

In addition to the initial high resistance of the binder according to the invention, it has a 
very particularly significant property which consists of a very favorable ratio of resistance to 
traction and to compression. In the case of the usual binders, this ratio is 1:10 up to 1:20, 
whereas with the new binder that may be obtained by adding natrolite by grinding, a ratio is 
obtained between the resistance to traction and the resistance to compression that reaches 1:4 to 
1:5. 

These ratios of resistance values show the expert that mortars and concretes obtained in 
this way have an extraordinarily low shrinkage tendency which for many applications of mortar, 
for example, road construction, has been sought for a long time. 

Likewise, it is seen from this extraordinarily favorable ratio between traction and 
compression that these mortars are set in the form of a gel such that they remain insensitive to 
vibrations or other disturbances during the setting operation, while the mortars only from lime 
and cement and concrete set in a crystalline manner, and because of this, deteriorate under the 
action of vibrations which make them inelastic and brittle. 

The composition of the natrolite gives the average value in the dry substance: 

Melting loss, 10.0%; 

Si0 2 , 27.0% 

Ti0 2 , 0.8% 

Fe 2 0 3 , 10.0% 

A1 2 0 3 , 29.5% 

CaO, 3.5% 
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Na 2 0, 17.0% 
Na 2 S0 4 , 2.5% 

The invention has considerable economic importance because by starting from the 
natrolite residue from the production of alumina, a cheap hydraulic binder can be produced 
which gives mortars and concretes an initial high resistance, which no longer makes them set in a 
more crystalline way but in the form of a gel, and which gives them an extraordinarily favorable 
ratio between the resistance to traction and the resistance to compression such that there is no 
longer a shrinkage tendency. 

Example 1 

Numerous tests made by the inventor in the Neuwied (Rhine) material test laboratories of 
the Research Institute for volcanic construction materials have given the following results: 

Example la 

The following resistances are reached with the cement lime from the "Burania" company 
without addition: mixing proportion 1:3 with Ferienwald normal sand. 
After 3 days: 

7>* 



After 7 days: 
8ft — 
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Example lb 

Cement lime from the "Burania" company with the addition of natrolite. 84 parts by 
weight of cement lime +15 parts by weight of natrolite + 1 part by weight of gypsum. Mixing 
proportion 1:3 with Ferienwald normal sand. 
After 3 days: 
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After 7 days: 



til — 





Summary 



Hydraulic binder characterized by the fact that natrolite, up to now considered to be 
waste and unusable, is mixed intimately with the bauxite residue from the production of alumina, 
with non-hydraulic or hydraulic binders such as lime or cement. 

This binder may then be characterized by the following points, together or separately: 

1. Natrolite is mixed intimately with a mixture of non-hydraulic (rich lime) and hydraulic 
binders; 

2. Natrolite is mixed intimately with different hydraulic binders such as hydraulic lime 
and cement; 

3. The hydration property is increased by the addition of a catalyst such as gypsum, for 
example. 
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La prfaon to invention eat relative a la 
fabrication d'un liant hydrauiique pour oon- 
structiona au-deasua et au-deaaoue da sol, 
Bant qui, en raiaon de sa haute resistance 
& initiate 4 la traction, convient partionliAre- 
ment poor I'dtabifaaement de oonatrnotiona 
monoiithea en mortier et en bdton, pouvant 
Atre soumiaes k dee trfpidationa, teiles en 
particular que dee revdtementa de routes. 
1 o On aait que Ton pent fabriquar et ameV 
liorer lea mortiera hydrauliquee en ajontant 
a dea ohanx on dea omenta, on en broyaxxt 
aveo eux, dea additions iatentes an point de 
ma hydrauiique teilee que le trass, lea ma- 
iB ti£ree siliceusea, la pondre de vecre, la tezre 
de santorine, le laitier de haut fouineau, 
i argfie cuite, etc. La fabrication et ['ame- 
lioration dea. iianta hydrauHquee par lea 
addition indiqueee oi-deasna ne satisfont 
ao paa k toutea lea conditiona. 

On aait, en outre, que lea matterea d'addi- 
tiona latentea an point da vue hydrauiique 
out ton jo vra una tenenr trie 61ev6e en aeide 
silicique (facteur hydrauiique) qui lea rend 
s& capablea da tranafarmer la chaux adeienna 
en ohanx hydrauiique on de rendre egale- 
ment hydrauiique Hydrate de chaux qui 
dcvient libra iora de ia prise dn oiment et qui 
diminue la resistance. La earactdrJatique de 
3c la present* invention consist* en 00 que le 
prodott r&iduel de la fabrication H'ahunine 



et d'ahuninium conaiddrd comma nop utili- 
aable, tel que la natrulite rouge on blanche, 
eat utiHad pour fabriquer un liant hydrau- 
iique d v un genre partieuiier. Oonune utiii- 35 
aatfon de 00 produit, an pent envisager la 
fabrication de mortiera et de bdtona pour 
constructions au-deasua et au deaaoua du sol 
Quoique la natrolite ait una teneur relative- 
ment faible en acide aiiicique (facteur hy- £ 0 
draulique) on a. constate, par opposition aux 
aehlanuna rougea qui sont un produit resi- 
dual da la mdme industrie, que du fait de la 
teneur dlev6e en autrea motions (oxyde 
d'ahuninium et oxyde de far) il ae produit 45 
una reaction extrtanament viva entre lea 
deux constituanfta : chaux et natrolite- 
aqueuae, produite artiflciefleinent, reaction 
qui repose sur le fait qua la phi-px contenue 
dana le silicate d'aluznine aicalin aqueux 5o 
produit artiflcidJement (natrolite) conduit 
a une combinaison intime de la mdme f aeon 
que la chaux dana la substance a base de 
trass, a forte teneur en acide aiiicique. En 
outre, la teneur en sonde semble influencer 55 
favorablemant 1'operation de liaison et de 
prise car la poudre d'argile brdlee contenant 
du fer, qui a Igalement une teneur Slevde en 
oxydea d'ahnninium et de fer (facteuxs 
hydrauiiquee) ne posaede paa de propridte 60 
latente au point die vue hydrauiique. Grace 
* on melange intime avec le produit a base 
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de natrolite k util'ser conformlment k I'in- 
. venlion, on pent donner aux chaux a£- 
rienoet des proprietes hydrauliques excel- 
lentes et aux chaos hydrauliques use r&shh 
5 tance initial© ilevtt et one resistance k la 
traction toot particuli&rement eievee, ce qui 
n'ftait pas possible jusqu'icL 

En outre de la resistance initiale eievrfe 
da liant selon finventkai, cette derni&re a 

i o one propriety tout particuliferement import 
tante qui consiste en un rapport trie favo- 
rable dee resistances k la traction et k la 
compression. Bans le cas ties Hants babi- 
tuels, ce rapport est de 1 :10 juaqu'fc 1 ;20, 

i5 tandis qu'avec le nonveau Uant qui pent 
etre ohtenu en ajoutant de la natrolite par 
broyage, on obtient un rapport entre la 
resistance k la traction et la resistance 
k la compression qui atteint 1 : 4 jusqu'4 

so l : 5. 

Ccs rapports des valeuxs de la resistance 
montrent k i'homme du metier que des 
mortiers et des betons obtenue de cette 
fa^on presentent one tendance' an retrait 
30 exteacrdinairement faible, ce qui, pbu? 
beaucoup d'appBeations du mortier, par 
exempts la construction des routes, a £t£ 
cherche depuis longtempa. 

De mdme, on voit d'aprea oe rapport 
3o extraardinairement favorable entre la trac- 
tion -et la compression, que ees mortiers font 
prise sous forme de gel, de sort© qu'Os res- 
tent insensible* aux trepidations ou autres 
perturbations pendant I'operation de prise, 
tandis que lea mortiers uhiquement a la 
chaux et au ciment et le betan font prise de 
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Extmple lb. — Chaux de ciment de la 
firme "Burania » avec addition de natrolite. 
84 parties en poids de chaux de ciment 

Apri* 3 jours ; 



(inmpmson. 
Traetioo.... 



Wl^T /Tmtioa: 
t6 fn- |-«'M 



fajon cristalline, et de oe fait, se deterioient 
sous Taction des trepidations qui les rendent 
ineiastiques et cassants. 

La composition de la natrolite donne la ho 
valour mojenne de la substance seche : 

Perte aufeu, 10,0%; 

SiO* 27,0%; 

W>» 0,8%; 

F e *H 10,0 %: A 5 
A1K) S , 29,5%; 
CaO, 8,5%; 
Na*>, 17,0%; 
SOW 2,5%. 

L'invention est d'une importance eeono- So 
mique considerable du fait que Ton pent 
fabriquer, en partant du rendu natrolite de 
la fabrication de Talumine, un liant hvdrau- 
Hqne bon marohe, qui donne aux mortiers 
et aux betons una resistance initiale llerde, 55 
qui ne leur fait plus fairs prise de fafon me- 
talline, mais en forme de gd, et qui leur 
donne un rapport exteaorcUnairemcnt favo- 
rable entre la resistance a la traction et la 
resistance k la compression, de sorts qu'ii 6o 
n' j a plus tendance au retrait. 

Bxemjh 1. — De nombreux ess&is, 
qui out 6 te faits par rinventeur au labora- 
tonie d'essai* de materiaux de Neuwied 
(Rhin) de I'lnstitut de recherche* pour les 65 
materiaux de construction voicaniques, 
out donne les r&soitat* sufvants : 

Exempt* la. — De la chaux de ciment de 
la flrme «Burania» sans addition, atteignit 
les resistances sufvantes : proportion de 70 
melange 1 : 8 avec du sable normal de 
Ferienwald. 

Aprpf 7 joon : 
> Couiprenoa 



+ 15 parties en poids d* aatrolite-f- 1 partie 
en poids de gypae. Proportion de melange 
1 : 3 avee du sable normal de Ferienwald. 
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Lmnt hydraulique coractcrisi par le 
£ait que I'on melange intimement de la 
natrolite, cWchet consider^ juaqu'ici comma 
6 inutilwable, da r&ridu de bauxite de la fa- 
brication de I'alumine, avec des lianta non 
bydranliqne* on hydrnuliqne* tela que daa 
chanx on dee ciments. 

0b> liant pent encore dtre oaraottfrial 
1 o par lee point* auivantA, ensemble on s£pa- 
reruent : 

1* La natrolite eat mllangee in timemen t 
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avee un melange de liants non hydrau- 
iiques (cbaux alricnne) et hydrauliquea ; 

2* La natrolite est melangee intimement 1 0 
avec different* lianta hydraulique* teb que 
de la chaux hydraulique et le cimcnt ; 

3° La faculte dTiydratation est aug- 
ments par addition d'un catalyseur tel 
que, par exempie, le gypae. 30 

Gcorg U1ELLMI. 

V*r prow* i -J* t 
Jlauraos, Si*v>\"7 el Itmi. 
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